Aims: This study reports on the attitudes of 179 Italian Medical Students to direct-to-consumer genetic test and to participation in research practices. Methods: Data were collected using a self-completion online questionnaire sent to 380 medical students at the faculty of Medicine of the Università Cattolica del Sacro Cuore in Rome, Italy. Questions pertained issues related to awareness and attitudes towards genetic testing, reactions to hypothetical results, and views about contributing to scientific research Results: The response rate was 47.1%. Less than 50% of students were aware of DTC genetic test. 74% of the sample were interested in undergoing DTC genetic test and the main reason was being aware of genetic predisposition to diseases. Among those who were not willing to undergo a genetic test, the main reason was the lack of confidence in the results. In the hypothetical situations of an increased disease risk after undergoing DTC genetic testing, respondents would take actions to reduce that risk, while in the opposite scenario they would feel unaffected because of the probabilistic nature of the test. Conclusions: We reported a good level of awareness about DTC genetic test and a high interest in undergoing DTC genetic test in our sample. Nevertheless, opinions and reactions are strongly dependent by the hypothetical good or bad result that the test could provide and by the context whereby a genetic test could be performed. Respondents seem to be exposed to the risk of psychological harms and a strong regulation regarding their use is required.
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INTRODUCTION
The rapid evolution in the field of genetics has contributed to the development and implementation of genetic tests in the last 15 years. While diagnostic and presymptomatic tests have been prescribed so far by health professionals, since the 80s predictive genetic test have assumed a significant role not only in the scientific debate but also in the public opinion. One of the reasons of this clamor is that predictive genetic tests are increasingly offered in a so-called Direct To Consumer (DTC) way, which means without the intermediation of a health professional. Predictive genetic tests are designed to identify genotypes that might be associated with an increased risk of complex diseases, such as cancer, diabetes, cardiovascular disease and others. The results are formulated in terms of disease risk probability, and provide also information on ancestry and individual response to some therapeutic drugs [1] .
A strong debate has recently characterised the commercialisation of DTC genetic tests. Proponents of DTC genetic tests strongly affirm the right of individuals to freely access their genetic information and underline the value of test results in order to modify individual's lifestyle, perform further diagnostic investigations or therapeutic decisions and, more generally, to improve individuals' health [2] . Moreover, they affirm that in some selected cases the use of these test has already demonstrated the potential to provide valuable information to citizens, e.g. for breast and ovarian cancer associated with BRCA 1 and 2 gene mutations [3] . On the other hand, those opposing DTC genetic tests have raised questions about the analytical validity, the clinical validity and the clinical utility of these tests, performed outside of an evidence based clinical pathway. In fact, for most complex diseases, the potential use and contribution to health information of these tests is still unclear, and there is absolutely no scientific evidences in favor of their use [4] [5] . In addition to this, opponents argued about the ethical problems and the risk of psychological harm to which DTC test users are exposed [6] .
Several surveys have been conducted in order to assess attitudes towards DTC genetic testing among physicians [7] [8] [9] [10] [11] and citizens [12] [13] [14] , showing ambiguous results. Only two surveys assessing medical students attitudes on DTC genetic testing were conducted so far [15] [16] . In order to decrease this gap, we have implemented this survey aimed to assess knowledge and attitudes of medical students in Italy toward the use of DTC genetic tests.
METHODS
A self-administered anonymous questionnaire was distributed in 2014 to the students enrolled in the Faculty of Medicine and Surgery at the Università Cattolica del Sacro Cuore in Rome, Italy. A similar questionnaire was previously validated and used for a survey on a sample including medical and not medical Swiss university students [15] . The questionnaire had 29 questions in five different sections aiming to explore: demographic characteristics and personal opinions (section n 1); awareness and experience of DTC genetic test (section n 2); interest in undergoing or not DTC genetic test and/ or in being enrolled in a genetic study conducted in a clinical setting, the willingness to make the data available for research and the willingness to know the results of the test (section n 3); reactions to hypothetical situations of an increased/decreased risk of disease after being subjected to a DTC genetic test (section n 4); which institutions they would support participating in a genetic study via DTC genetic test and opinion on DTC genetic test after filling out the questionnaire (section n 5). Personal opinions on religion, concern about own health and views about the influence that genetic and environment have on own health were investigated through three questions, each using a seven-point Likert scale ranging from 1 (not at all) to 7 (very much) (section n 1). Experience, awareness and attitudes towards DTC genetic tests, as well as the willingness to make the data available for research and the willingness to know the test results (section n 2) were presented as dichotomous yes-no questions. Multiple choice questions were used to study the motivations for undergoing or not DTC genetic test and the motivations for participating or not in a genetic study conducted in a clinical setting (section n 3), the reactions to the hypothetical situations of increased/decreased risk of some diseases examples and institutions the respondents would like to support by participating in a genetic study both including DTC or in the clinical setting (section n 4).
Statistical Analysis
A descriptive analysis was conducted to report demographic characteristics and personal opinions of respondents. For the multiple choice questions, the answers were ranked by the number of times they were selected. To conduct a graphical evaluation of differences between motivations for not undergoing in a genetic study through DTC genetic test or through a genetic study conducted in a clinical setting, we created a radar chart bearing the dimension scores. Data has been normalised in order to make them comparable.
In order to establish associations between categorical variables, Pearson's χ 2 test was used. Statistical significance was set at a two-sided P value of <0.05. Data were analysed using STATA 13 software.
RESULTS
380 students were invited to fill in the questionnaire, of which 179 answered, (response rate 47.1%). The median age was 21 years; 59.8% of respondents were female (Table 1 ). There was a higher prevalence of firstyear students (45.3%). Overall 45.3% of respondents were already aware of DTC genetic tests. None of the respondents has ever performed a DTC genetic test, however 73% were interested in undergoing DTC genetic tests. Among the latter, 88% would want to be informed of the results and 92% would want to make data available for research (data not shown). Around
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Epidemiology Biostatistics and Public Health -2016, Volume 13, Number 3 Medical Student's Knowledge and Attitude Towards Direct-To-Consumer Genetic Tests 81% were interested in participating in a genetic study conducted in a clinical setting. Table 2 reports the respondents' reasons for undergoing a DTC genetic test and participate in a genetic study conducted in a clinic. The main reason for undergoing a DTC genetic test was the willingness to know if they were at risk of certain diseases (86.4%), followed by the willingness to know the risk of passing on to the children a predisposition to a disease (60.6%). Among those who were not interested in undergoing DTC genetic test, the most selected reason was the lack of confidence in the result (48.9%), followed by the concern that the result could cause worry (42.6%). Among those who were interested in participating in a genetic study conducted in a clinical setting, the main reason was the chance to contribute to the development of therapies for diseases (86.2%), followed by the interest in the knowledge of the individual genetic profile (50.3%). Among those who would not participate in this kind of genetic study, the most selected reason was the concern about their privacy (42.4%), followed by the concern that the result could cause worry (33.3%). Figure 1 shows a comparison between the reasons provided for not undergoing DTC genetic test vs. not participating in a genetic study conducted in a clinical setting. The concern about the results was an important reason for not undergoing a genetic test in both contexts. DTC genetic tests lead to more doubts about the quality of the test, while a genetic study conducted in a clinical setting leads to more concerns about the privacy of the data. Table 3 reports on the possible reactions to different hypothetical situations of results of genetic test showing increased or decreased risk of two complex diseases examples respectively colon cancer and obesity. In the scenario of increased colon cancer risk, the most common reaction selected by the students was taking measures to reduce the risk (76.5%), followed by the option to consult a medical doctor (59.8%). 40% of respondents would take note of the result but without being affected, given the merely probabilistic nature of the test. A more consistent result was obtained in the hypothetical scenario of decreased colon cancer risk. In this particular situation 60.3% of respondents would take note of the result but without being affected, given the merely probabilistic nature of the test, followed by being reassured about own health (39.1%) and by the willingness to consult a medical doctor (35.2%). Similar results were obtained in the hypothetical scenario of DTC test performed to investigate the risk of developing obesity. In the case of an increased risk of obesity, the most selected option was to take measures to reduce the risk (75.4%), followed by the willingness to consult a medical doctor (38.6%). In the case of decreased obesity risk, 53.6% of respondents would take note of the result but without being affected, given the merely probabilistic nature of the test, followed by being reassured about own health (30.2%). Concerning the institutions that students would support by participating in a genetic study via DTC genetic test, first ranked were public institutions (72.1%), followed by not-for-profit institutions (49.7%). Only 2.2% of respondents would support for-profit institutions. One third of respondents have changed their opinion on DTC genetic test after completing the questionnaire (data not shown). Table 4 reports on the consistent relationship between demographic characteristics, attitudes and opinions on DTC genetic tests, and interest among the participants in participating in a genetic study conducted in a clinical setting. Older students of the sample (>21 years) showed to be more likely to have heard of DTC genetic test before the survey compared to the youngest (p = 0.009). Females were more likely to participate in a genetic study conducted in a clinic than males (p = 0.011). A consistent association was also found between the agreement to make results of DTC genetic tests available for research and interest in participating in genetic researches conducted in a clinical setting (p = 0.003). Lastly older students, as well as those who were already aware of DTC genetic test before the questionnaire, were less likely to change their opinion after completing the questionnaire (p = 0.01). [24] : in the case of high risk the main reaction of the respondents was to take actions to reduce such risk, while in the case of low risk main reaction was to feel unaffected due to the probabilistic nature of the test. Other surveys already reported a fair level of interest in undergoing DTC genetic test, nevertheless none of these were conducted among a sample consisting of only medical students, and this may be the reason why we reported a higher level of interest. There might be a trend between people interested in undergoing DTC genetic test and those who most care about their own health. Consistent with this finding, the key reason for undergoing DTC genetic tests was found to be the opportunity to know the genetic predisposition to disease. It is noteworthy to note that research participation, a motivation that was studied and found as favorable for undergoing DTC genetic test [19] , was not highly ranked in our study population. Vayena et al. previously reported that "...students engaging with scientific research (e.g. lab, clinic) might be more aware of the issues around research participation and may feel more inclined to see themselves contributing to such research" [15] . Our population has placed the interest to know any personal predisposition to a disease, rather than the opportunity to participate in scientific research, as the main motivation for undergoing DTC genetic testing. Conversely, among those who were not interested in undergoing DTC genetic test, the main reasons of this lack of interest were doubts about their clinical validity followed by the fear that the results may be of concern. This result is consistent with the literature data explaining why people would refrain from testing: firstly their real clinical value, given the lack of a professional supervision in the context of an evidence based clinical path; secondly the possible risk for DTC tests' users to be unjustifiably exposed at psychological harm and distress given their merely probabilistic nature and, generally, their low predictive value [21] [22] [23] . This is a big issue, mainly because it is still possible that test-takers who do not think they will be concerned about the results, will become when they actually receive them.
Privacy concern, another issue that was studied and found as daunting for genetic testing and genetic participation in other studies [20] , was ranked low in our study population. This can be explained by several factors. First, our sample consisted of very young people (median age 21 years). Previous studies [25] have shown that young people tend to have a lack of knowledge about privacy, which may thus justify why in our study they confirmed to be less concerned about it. Another explanation may be caused by the fact that It's not unlikely that privacy concerns will increase along with the amelioration of predictive value of DTC genetic test. This could be the reason why students are concerned more about the privacy of the data in a genetic study conducted in the clinic rather than via DTC genetic test (Figure 1) . Consistent with the result of another study [15] , participants have in fact considered a genetic study conducted in the clinic as more predictive than the DTC genetic test. The hypothetical situation of increased colon cancer risk showed active reactions from respondents, including involving a medical doctor, while increased obesity risk didn't show to result in such active response among participants. This should be easily explained, as another study showed [15] , by the perception of colon cancer risk with respect to obesity as more dangerous and life threatening condition. A different result was obtained in the scenario of a decreased risk. In this case reactions were more similar for the two hypothetical conditions: main reaction was to take note of the results but not feel affected by them due to their merely probabilistic nature. It is also important to note that conversely, in the case of higher risk regarding both conditions, respondents would take actions to reduce risk. One explanation may be that bad news tends to be more believed than good news [26] and are therefore more alarming.
The first limitation in our study is the small sample size. Furthermore the survey includes questions on hypothetical scenarios, responses to which may differ from actual decision and experience [25] .
Despite those limitations, final consideration is the good level of awareness and the high interest toward the world of DTC genetic test among medical students enrolled in our study. This is of particular concern, as DTC genetic tests have become very popular in recent years and doctors often don't feel adequately prepared to face this phenomenon [27] [34] . Interest in DTC tests may be the first step to spread knowledge among the doctors of the future years and to make them aware of the opportunities and the risks related to their use. This is of outstanding importance both for the single user and for the community given that if medical doctors and public health professionals will not find the way to lead and govern the use of genetic test, other figures will do it for commercial purposes and outside the context of a good clinical practice [35] .
